Cellular uptake, stability, visualization by 'Naturstoff reagent A', and multidrug resistance protein 1 gene-regulatory activity of cyanidin in human keratinocytes.
There is increasing interest in the role of anthocyanidins as potential skin protective phytochemicals. However, little is known if and to what extent anthocyanidins are taken up by the human skin. In the present study cellular uptake (as determined by HPLC), stability, and gene-regulatory activity of cyanidin were determined in human HaCaT keratinocytes in culture. Using the fluorescent dye Naturstoff reagent A cyanidin was visualized in order to determine its cellular accumulation via flow cytometry and fluorescence microscopy. Cyanidin was rapidly taken up by HaCaT cells at relatively low concentrations. Following incubation, cellular cyanidin levels decreased time-dependently most likely due to degradation into protocatechuic acid and phloroglucinol aldehyde. Confocal laser scanning microscopy data demonstrated that cyanidin was mainly present in the cytoplasm. Cellular uptake of cyanidin was accompanied by an inhibition of multidrug resistance protein 1 (involved in cellular efflux of flavonoids) mRNA-levels indicating its gene-regulatory activity. Naturstoff reagent A seems to be a promising fluorescent dye to visualize cyanidin in keratinocytes.